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 ?

$EVWUDFW ?
,QVXIILFLHQW LQIRUPDWLRQ DERXW WKH VHLVPLF SHUIRUPDQFH RI WXQQHOIRUP EXLOGLQJV DQG OLPLWHG ?
UHOHYDQWGHVLJQFRGHVDQGVWDQGDUGVDUHWKHPDLQEDUULHUVWRZDUGVDSSOLFDWLRQRIWKHVHV\VWHPVLQ ?
VHLVPLFDOO\ DFWLYH DUHDV9HUWLFDO DQGKRUL]RQWDO LUUHJXODULW\RI W\SLFDO WXQQHOIRUPEXLOGLQJV LV ?
DQRWKHU FXPEHUVRPH FKDOOHQJH UHVWULFWLQJ WKH DSSOLFDWLRQ RI WKHVH V\VWHPV 7R DGGUHVV WKHVH ?
LVVXHVWKLVVWXG\DLPVWRHYDOXDWHWKHVHLVPLFEHKDYLRXURIWXQQHOIRUPEXLOGLQJVZLWKKRUL]RQWDO ?
LUUHJXODULW\DQGGHYHORSDSSURSULDWHGHVLJQPHWKRGRORJLHV%DVHGRQWKHUHVXOWVRIDQG ?
VWRUH\EXLOGLQJVQHZUHVSRQVHPRGLILFDWLRQIDFWRUVDUHSURSRVHGDVDIXQFWLRQRIVHLVPLFGHPDQG ?
DQGH[SHFWHGSHUIRUPDQFHOHYHO)UDJLOLW\FXUYHVDUHDOVRGHULYHGIRUYDULRXVOHYHOVRILQWHQVLW\ ?
DQG VLPSOH HTXDWLRQV DUH LQWURGXFHG WR HVWLPDWH XQFRXSOHG IUHTXHQF\ UDWLRV 7KH UHVXOWV LQ ? ?
JHQHUDOGHPRQVWUDWHWKHIOH[LEOHWRUVLRQDOEHKDYLRXURILUUHJXODUWXQQHOIRUPVWUXFWXUHVDQGWKHLU ? ?
DGHTXDWH VHLVPLF UHVLVWDQFH FDSDFLW\ 7KH EXLOGLQJV VWXGLHG KHUHLQ PDQDJHG WR VDWLVI\ WKH ? ?
,PPHGLDWH 2FFXSDQF\ ,2 SHUIRUPDQFH UHTXLUHPHQWV XQGHU GHVLJQEDVLV HDUWKTXDNH ZKLFK ? ?
LPSOLHV WKDW WKHSODQ UHJXODULW\ UHTXLUHPHQW IRU WXQQHOIRUPEXLOGLQJV LQ VHLVPLFFRGHVPD\EH ? ?
WRRFRQVHUYDWLYH0RUHRYHULWLVFRQFOXGHGWKDWXVLQJUHVSRQVHPRGLILFDWLRQIDFWRUHTXDOWRFDQ ? ?
JHQHUDOO\UHVXOWLQVXIILFLHQWVWDELOLW\DQGDGHTXDWHSHUIRUPDQFHOHYHOXQGHUERWKGHVLJQEDVLVDQG ? ?
PD[LPXPFRQVLGHUHGHDUWKTXDNHVFHQDULRV ? ?
 ? ?
.H\ZRUGV 7XQQHO)RUP 6WUXFWXUDO 6\VWHP ,UUHJXODULW\ 5HVSRQVH 0RGLILFDWLRQ )DFWRU ? ?
)UDJLOLW\$QDO\VLV8QFRXSOHG)UHTXHQFLHV5DWLR ? ?
,QWURGXFWLRQ ? ?
7KH PRGHUQ FRQVWUXFWLRQ LQGXVWU\ LV TXLFNO\ PRYLQJ WRZDUGV PRUH HIILFLHQW VWUXFWXUDO V\VWHPV ? ?
DQGWHFKQRORJLHVWRUHGXFHFRVWVFRQVWUXFWLRQDOWLPHDQGKXPDQUHVRXUFHVDQGDOVRWRSURPRWH ? ?
WKHTXDOLW\DQGVDIHW\RIWKHVWUXFWXUHVXQGHUH[WUHPHORDGLQJHYHQWVVXFKDVVWURQJHDUWKTXDNHV ? ?
,QWKLVUHVSHFWWKHQHZO\GHYHORSHGWXQQHOIRUPVWUXFWXUDOV\VWHPVFDQRIIHUVHYHUDODGYDQWDJHV ? ?
VXFK DV FRPSHWHQW FDSDELOLW\ IRU SODQQLQJ VKRUWHQLQJ WKH FRQVWUXFWLRQ WLPH DQG FRQVHTXHQWO\ ? ?
OHDGLQJWRDUDSLGDVVHWUHWXUQ,QWKHWXQQHOIRUPVWUXFWXUHVVODEDQGZDOOHOHPHQWVDUHHPSOR\HG ? ?
DV WKH PDLQ ODWHUDO DQG YHUWLFDO ORDGFDUU\LQJ V\VWHPV DQG WKH EHDP DQG FROXPQ HOHPHQWV ? ?
FRPPRQO\XVHG LQ W\SLFDOVWUXFWXUDOV\VWHPVDUHH[FOXGHG0RUHRYHUVLQFHWKHZDOOVDQGVODEV ? ?
 ?

DUH VLPXOWDQHRXVO\ FRQVWUXFWHG LQ HDFK VWRUH\ WKHUH LV QR QHHG WRXVH FROG MRLQWV WR HQVXUH DQ ? ?
LQWHJUDWHG'SHUIRUPDQFHRIWKHV\VWHPGXULQJDVHLVPLFHYHQW7KHFRQVLGHUDEOHOHQJWKRIZDOO ? ?
HOHPHQWVLQWKLVV\VWHPKHOSVWRSUHYHQWVWUHVVFRQFHQWUDWLRQVDWZDOOWRVODEFRQQHFWLRQVZKLFK ? ?
DUH XVXDOO\ REVHUYHG LQ FRPPRQ EHDPFROXPQ V\VWHPV ,Q DGGLWLRQ WXQQHOIRUP VWUXFWXUHV ? ?
JHQHUDOO\FDQSURYLGHDJRRGOHYHORIUHVLOLHQWXQGHUH[WUHPHORDGFRQGLWLRQV7KLVLVFRQILUPHG ? ?
E\ WKH REVHUYDWLRQV IURP .RFDHOL 0Z  DQG 'X]FH 0Z  HDUWKTXDNHV ZKHUH PRVW ? ?
WXQQHOIRUP EXLOGLQJV PDQDJHG WR ZLWKVWDQG WKH VWURQJ HDUWKTXDNH H[FLWDWLRQV DQG JHQHUDOO\ ? ?
SHUIRUPHGEHWWHUWKDQRWKHUFRPPRQO\XVHG5&V\VWHPV%DOND\DDQG.DONDQD ? ?
'XH WR WKH DERYH PHQWLRQHG DGYDQWDJHV WKLV W\SHRI VWUXFWXUDO V\VWHP LV LQFUHDVLQJO\ EHFRPH ? ?
SRSXODU HVSHFLDOO\ IRUPDVV FRQVWUXFWLRQSURMHFWV LQ VHLVPLFDOO\ DFWLYH DUHDV'HVSLWH H[WHQVLYH ? ?
XVHRI WKHVH VWUXFWXUHV WKH DYDLODEOH FRGHV DQG VWDQGDUGVGRQRW FRQVLGHU WKHPDV LQGHSHQGHQW ? ?
VWUXFWXUDOV\VWHPV0RUHRYHUYHU\OLPLWHGVWXGLHVKDYHEHHQFRQGXFWHGWRLQYHVWLJDWHWKHVHLVPLF ? ?
SHUIRUPDQFHRIWKHVHV\VWHPV,QWKHIROORZLQJVRPHRIWKHPRVWQRWDEOHVWXGLHVLQFOXGLQJWKHLU ? ?
RXWFRPHVDUHEULHIO\SUHVHQWHG ? ?
3UHYLRXVVWXGLHVRQWKHEHKDYLRXURIWXQQHOIRUPEXLOGLQJVKDYHGHPRQVWUDWHGWKDWWKHHPSLULFDO ? ?
HTXDWLRQV IRU FDOFXODWLRQ RI IXQGDPHQWDO SHULRG LQ FXUUHQW GHVLJQ JXLGHOLQHV GR QRW JHQHUDOO\ ? ?
\LHOG WR DFFXUDWHSUHGLFWLRQV7KLV FDQ UHVXOW LQ LPSURSHUHVWLPDWLRQRI WKH HDUWKTXDNHLQGXFHG ? ?
ORDGVIRUWXQQHOIRUPEXLOGLQJV*RHODQG&KRSUD/HHHWDO7RDGGUHVVWKLVLVVXH ? ?
WKURXJK D QXPEHU RI HLJHQYDOXH DQDO\VHV RQ UHLQIRUFHG FRQFUHWH 5& EXLOGLQJV ZLWK GLIIHUHQW ? ?
SODQVDQGQXPEHURIVWRUH\V%DOND\DDQG.DONDQDSURSRVHGDQHZHTXDWLRQWRDFFHSWDEO\ ? ?
HVWLPDWH WKH IXQGDPHQWDO SHULRG RI WXQQHOIRUP EXLOGLQJV %DVHG RQ WKH RXWFRPHV RI WKHLU ? ?
DQDO\VHV LQ PRVW FDVHV WRUVLRQDO PRGHV ZHUH SUHFHGHQW WR WKH WUDQVODWLRQDO RQHV 'XH WR WKH ? ?
FRPSOH[LW\DQGOLPLWDWLRQVRIWKHLUSURSRVHGUHODWLRQVKLSLQDIROORZXSVWXG\WKH\DWWHPSWHGWR ? ?
GHYHORSDQRWKHUHTXDWLRQZKLFKZDVGLUHFWLRQLQGHSHQGHQW%DOND\DDQG.DONDQD ? ?
,QDQRWKHUUHOHYDQWVWXG\%DOND\DDQG.DONDQEEFDUULHGRXWSXVKRYHUDQDO\VLVRQ ? ?
DQGVWRUH\WXQQHOIRUPEXLOGLQJVZLWKWKHVDPHSODQDQGIRXQGWKH'PHPEUDQHDFWLRQDVWKH ? ?
GRPLQDQW PHFKDQLVP IRU WXQQHOIRUP EXLOGLQJV 7KH\ FRQFOXGHG WKDW WKH ' FRXSOHG WHQVLRQ ? ?
FRPSUHVVLRQ SHUIRUPDQFH SOD\V DQ LPSRUWDQW UROH LQ ORDGFDUU\LQJ FDSDFLW\ RI WKHVH V\VWHPV ? ?
0RUHRYHU WKH VWUXFWXUHV DQDO\]HG LQ WKHLU UHVHDUFK PDQDJHG WR PHHW WKH UHTXLUHPHQWV RI WKH ? ?
7XUNLVK6HLVPLF'HVLJQ&RGHDWWKHSHUIRUPDQFHOHYHORILPPHGLDWHRFFXSDQF\,2%DVHGRQ ? ?
 ?

WKH DQDO\WLFDO UHVXOWV WKH\ SURSRVHG WR XWLOL]H UHVSRQVH PRGLILFDWLRQ IDFWRU 5 RI  DQG  IRU ? ?
VKRUWHUDQGWDOOHUWXQQHOIRUPEXLOGLQJVUHVSHFWLYHO\ ? ?
7RLQYHVWLJDWH WKHQRQOLQHDUVHLVPLFEHKDYLRXURI WXQQHOIRUPEXLOGLQJV7DYDIRJKLDQG(VKJKL ? ?
FDUULHGRXWVWXGLHVRQWZRVFDOHVSHFLPHQV'XULQJWKHF\FOLFODWHUDOORDGLQJSURFHVVD ? ?
EULWWOH EHKDYLRXU ZDV REVHUYHG 7KH VWUXFWXUDO GDPDJHV ZHUH PDLQO\ GHYHORSHG LQ WKH VODEV DV ? ?
ZHOO DV WKH VODE WR ZDOO DQG ZDOO WR IRXQGDWLRQ FRQQHFWLRQV 7KH IRUFHG YLEUDWLRQ WHVWV DOVR ? ?
LQGLFDWHGWKDW WKHFUDFNVGHYHORSHGLQWKHVODEVFOHDUO\DIIHFWHGWKHSHULRGRIWKHILUVWYLEUDWLRQ ? ?
PRGH %DVHG RQ WKHLU ILQGLQJV WKH UHVSRQVH PRGLILFDWLRQ IDFWRU RI  ZDV VXJJHVWHG WR EH D ? ?
UHDVRQDEOHYDOXHIRUWKHVHV\VWHPV ? ?
<XNVHODQG.DONDQFDUULHGRXWDQXPEHURIH[SHULPHQWDOWHVWVRQLQWHUVHFWLQJZDOOVXQGHU ? ?
ODWHUDOF\FOLFSVHXGRVWDWLFORDGVDWERWKSULQFLSDOGLUHFWLRQV$OWKRXJKWKHLUWHVWHGVSHFLPHQVKDG ? ?
PLQLPXP SHUFHQWDJH RI ORQJLWXGLQDO UHLQIRUFHPHQW WKH\ H[KLELWHG D EULWWOH VKHDU IDLOXUH ? ?
6XEVHTXHQWO\DYHULILFDWLRQVWXG\ZDVSHUIRUPHGWRDQDO\VHPRGHOVZLWKGLIIHUHQWSHUFHQWDJHRI ? ?
ORQJLWXGLQDOEDUV7KHUHVXOWVGHPRQVWUDWHGWKDW LQFUHDVLQJ WKHORQJLWXGLQDOEDUVFRQFHQWUDWHGDW ? ?
WKHFRUQHURIZDOOVKDVSRVLWLYHHIIHFWVRQWKHLUVHLVPLFSHUIRUPDQFH,QDQRWKHUVWXG\7DYDIRJKL ? ?
DQG(VKJKLLQYHVWLJDWHGWKHVHLVPLFEHKDYLRXURIWXQQHOIRUPFRQFUHWHEXLOGLQJVWUXFWXUHV ? ?
ZLWKGLIIHUHQWSODQVDQGKHLJKWV,WZDVFRQFOXGHGWKDWWKHIXQGDPHQWDOSHULRGRIWKHVHV\VWHPVLQ ? ?
HDFK GLUHFWLRQ LV GLUHFWO\ GHSHQGHQW RQ WKH WRWDO KHLJKW DQG WKH DVSHFW UDWLR ZKLOH QXPEHU RI ? ?
VWRUH\VGRHVQRW FRQVLGHUDEO\ DIIHFW WKHUHVXOWV)XUWKHUPRUH WKHILUVW WKUHHPRGHVRIYLEUDWLRQ ? ?
ZHUHUHSRUWHGWREHLQGHSHQGHQWRIWKHKHLJKWDQGQXPEHURIZDOOVLQSODQ ? ?
,QDQRWKHUUHOHYDQWVWXG\%DOND\DHWDOLQYHVWLJDWHGWKHHIIHFWRIVRLOVWUXFWXUHLQWHUDFWLRQ ? ?
RQWKHPHFKDQLFDOFKDUDFWHULVWLFVRIWKHWXQQHOIRUPVWUXFWXUHVZLWKGLIIHUHQWJHRPHWULHVPDNLQJ ? ?
XVH RI HLJHQYDOXH DQDO\VLV $FFRUGLQJ WR WKH UHVXOWV VHYHUDO UHODWLRQV IRU FDOFXODWLRQ RI WKH ? ?
IXQGDPHQWDOYLEUDWLRQSHULRGRIWKHVHVWUXFWXUHVZHUHGHYHORSHGE\WDNLQJWKHHIIHFWRIWKHVRLO ? ?
VWUXFWXUHLQWHUDFWLRQLQWRDFFRXQW7KURXJKDFDVHVWXG\RQDVWRUH\EXLOGLQJZLWKWXQQHOIRUP ? ?
V\VWHPLQ&URDWLD.ODVDQRYLFHWDOGHPRQVWUDWHGWKDWZKLOHWKHVWUXFWXUHLVLQWKHOLQHDU ? ?
GRPDLQWKHPHDVXUHGIXQGDPHQWDOSHULRGRILVFORVHWRWKHSHULRGREWDLQHGIURP(& ? ?
,QDPRUHUHFHQWVWXG\%HKHVKWLDYDOHWDOHYDOXDWHGWKHVHLVPLFSHUIRUPDQFHRIWXQQHO ? ?
IRUP V\VWHP VXEMHFWHG WR D VHW RI QHDU DQG IDUILHOG HDUWKTXDNH UHFRUGV LQFOXGLQJ IRUZDUG ? ?
GLUHFWLYLW\HIIHFWV ,WZDV VKRZQ WKDW WKHIRUZDUGGLUHFWLYLW\ FDQ LQIOXHQFH WKHIDLOXUHPRGHVRI ? ?
 ?

WDOO WXQQHOIRUP VWUXFWXUHV DQG UHGXFH WKH UHOLDELOLW\ RI WKH GHVLJQ 0RKVHQLDQ DQG 0RUWH]DHL ? ?
D DOVR HYDOXDWHG WKH VHLVPLF UHOLDELOLW\ RI WXQQHOIRUP VWUXFWXUHV VXEMHFWHG WR DFFLGHQWDO ? ?
WRUVLRQV $FFRUGLQJ WR WKHLU UHVXOWV HFFHQWULFLW\ RI PDVV FHQWUH E\ XS WR  RI WKH SODQ ? ?
GLPHQVLRQGRHVQRWFRQVLGHUDEO\DIIHFWWKHSHUIRUPDQFHRIWKHVHV\VWHPV,QDIROORZXSVWXG\ ? ?
0RKVHQLDQ DQG 0RUWH]DHL E SURSRVHG WR UHSODFH WKH FRQFUHWH FRXSOLQJ EHDP E\ D ? ?
UHSODFHDEOHVWHHOEHDPVRWKDWWKHGDPDJHVFRXOGEHRSWLPDOO\GLVWULEXWHGLQSODQDQGKHLJKWRI ? ?
WXQQHOIRUPEXLOGLQJV ? ?
3UREOHP'HILQLWLRQDQG5HVHDUFK1RYHOW\ ? ?
'XH WR WKH VSHFLDO FRQVWUXFWLRQ SURFHVV RI WXQQHOIURP EXLOGLQJV DQG REOLJDWLRQ WR SURYLGH ? ?
VXIILFLHQW VSDFH WR WDNH WKH IRUPZRUNV RXW RI WKH SHULPHWHU VLGHV RI WKH EXLOGLQJ LW LV QRW ? ?
JHQHUDOO\ SRVVLEOH WR FRQVWUXFW VWUXFWXUDO ZDOOV LQ WKHVH DUHDV 7KLV FDQ OHDG WR UHGXFWLRQ LQ ? ? ?
WRUVLRQDOVWLIIQHVVRIWKHW\SLFDOWXQQHOIURPEXLOGLQJVDQGPDNHWKHPVXVFHSWLEOHWRH[KLELWDVRIW ? ? ?
WRUVLRQDOEHKDYLRXU$VGLVFXVVHGLQWKHSUHYLRXVVHFWLRQWKHUHVXOWVRIWKHHLJHQYDOXHDQDO\VLVRQ ? ? ?
VHYHUDO EXLOGLQJV XVLQJ WXQQHOIRUP V\VWHPV LPSO\ WKDW WKH WRUVLRQDO PRGHV FDQ RFFXU DW ? ? ?
IUHTXHQFLHVORZHUWKDQWKHWUDQVODWLRQDORQHVZKLFKLQGLFDWHVDIOH[LEOHWRUVLRQDOEHKDYLRXU7R ? ? ?
FRQWURO WKLV XQGHVLUDEOH UHVSRQVH FXUUHQW GHVLJQ VWDQGDUGV JHQHUDOO\ VXJJHVW XVLQJ UHJXODU DQG ? ? ?
V\PPHWULFSODQVZKLFKLVIROORZHGE\DUFKLWHFWXUDOOLPLWDWLRQV7KHUHIRUHWKHDERYHPHQWLRQHG ? ? ?
VWXGLHV RQ WXQQHOIRUP VWUXFWXUDO V\VWHP KDYH EHHQ PDLQO\ IRFXVHG RQ HVWLPDWLRQ RI WKH ? ? ?
IXQGDPHQWDO SHULRG DQG HYDOXDWLRQ RI WKH VHLVPLF EHKDYLRXU DQG GHVLJQ SDUDPHWHUV RI ? ? ?
KRUL]RQWDOO\ UHJXODUEXLOGLQJV 0RUHRYHU FXUUHQWO\ WKHUH LV QR DJUHHPHQW RQ EHKDYLRXU IDFWRUV ? ? ?
VXLWDEOH IRU VHLVPLF GHVLJQ RI WXQQHOIRUP EXLOGLQJV 'XH WR WKH ODFN RI LQIRUPDWLRQ LQ PRVW ? ? ?
VHLVPLF GHVLJQ JXLGHOLQHV WKH WXQQHOIRUP VWUXFWXUDO V\VWHP LV FDWHJRULVHG DV D VXEFDWHJRU\ RI ? ? ?
ORDGEHDULQJ ZDOO VWUXFWXUDO V\VWHP +RZHYHU GXH WR WKH LQWHUDFWLRQ EHWZHHQ ZHOO DQG VODE ? ? ?
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
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
D&ORVHVW'LVWDQFHWR)DXOW5XSWXUH

 ? ? ?
)LJ7KHDFFHOHUDWLRQUHVSRQVHVSHFWUDRIWKHVHOHFWHGUHFRUGVVFDOHGWRWKHLU3*$ ? ? ?
7KHHDUWKTXDNH UHFRUGV DSSOLHG WR WKH VWUXFWXUHZHUH LQFUHPHQWDOO\ LQWHQVLILHGZLWKLQ WKH ,'$ ? ? ?
ZKLOH D VLPLODU VFDOH IDFWRU ZDV XVHG IRU ERWK JURXQG PRWLRQ FRPSRQHQWV +HUH WKH LQWHQVLW\ ? ? ?
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 ? ? ?
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
PHDVXUHDQGWKHVWUXFWXUDOUHVSRQVHWRWKHLQSXWPRWLRQDUHGHQRWHGE\,0DQG'0UHVSHFWLYHO\ ? ? ?
7KHIUDJLOLW\FXUYHVGHPRQVWUDWHWKHUHODWLRQEHWZHHQWKHVHWZRSDUDPHWHUV ? ? ?
,W VKRXOG EH QRWHG WKDW GXH WR WKH LUUHJXODULW\ RI WKH VHOHFWHG EXLOGLQJV WKH WRUVLRQDO DQG ? ? ?
WUDQVODWLRQDO FRPSRQHQWV RI WKH ILUVW YLEUDWLRQ PRGH DUH FRXSOHG LQ WKLV VWXG\ VHH 7DEOH  ? ? ?
7KHUHIRUH XVLQJ WKH VSHFWUDO DFFHOHUDWLRQ RI WKH ILUVW YLEUDWLRQ PRGH DV WKH VHLVPLF LQWHQVLW\ ? ? ?
PHDVXUHZRXOGEH LQDGHTXDWH7RDGGUHVVWKLV LVVXH LQ WKLV VWXG\ WKHSHDNJURXQGDFFHOHUDWLRQ ? ? ?
3*$ ZDV FKRVHQ DV LQWHQVLW\ PHDVXUH ,0 VLQFH LW LV LQGHSHQGHQW RI WKH VWUXFWXUDO ? ? ?
FKDUDFWHULVWLFV ? ? ?
'LIIHUHQW JOREDO GDPDJH LQGH[HV DQG SDUWLFXODUO\ LQWHUVWRUH\ GULIWV DUH JHQHUDOO\ WDNHQ DV WKH ? ? ?
GDPDJH PHDVXUHSDUDPHWHU '0 LQ ,'$ )RU WKH WXQQHOIRUPEXLOGLQJV VWXGLHGKHUHLQ DV WKH ? ? ?
HOHPHQWVDUHVKHDUFRQWURODQGGXHWRODFNRIVSHFLILFYDOXHVWRTXDQWLWDWLYHO\GHILQHWKHJOREDO ? ? ?
GDPDJHLQGH[HVIRUWKLVQRYHOV\VWHPPD[LPXPGULIWDQGFKRUGURWDWLRQGHYHORSHGLQWKHZDOOV ? ? ?
DQGFRXSOLQJEHDPVZHUHDGRSWHGDVWKHPDLQGDPDJHSDUDPHWHUVLQ,'$VHH)LJ,WVKRXOG ? ? ?
EHPHQWLRQHGWKDWWKHJOREDOGDPDJHLQGH[HVSURSRVHGE\&KREDUDKIRUVTXDWZDOOVFRXOG ? ? ?
EHDOVRHPSOR\HGEXWLQRUGHUWRHQKDQFHWKHUHOLDELOLW\RQWKHUHVXOWVWKHODWWHUSDUDPHWHUVZHUH ? ? ?
FKRVHQ ? ? ?
7KH FXUYHV REWDLQHG IURP WKH ,'$ DQDO\VHV DQG WKH FRUUHVSRQGLQJ VWDWLVWLFDO SHUFHQWLOHV DUH ? ? ?
LOOXVWUDWHGLQ)LJVDQGUHVSHFWLYHO\,WLVVKRZQWKDWLQJHQHUDOWKH3*$OHYHOUHTXLUHGIRU ? ? ?
WKHZDOOVDQGFRXSOLQJEHDPV WRUHDFKYDULRXVSHUIRUPDQFHOHYHOV LVVHYHUDO WLPHVKLJKHU WKDQ ? ? ?
WKDWRIWKH'%(KD]DUGOHYHO7KHUHE\LWLVUHDVRQDEOHWRH[SHFWWKHVHEXLOGLQJVH[KLELWDQHODVWLF ? ? ?
EHKDYLRXUHYHQGXULQJVWURQJJURXQGPRWLRQV$GGLWLRQDOO\LWFDQEHQRWLFHGWKDWLQFRPSDULVRQ ? ? ?
ZLWKWKHZDOOVWKHFRXSOLQJEHDPVUHDFKWKHSHUIRUPDQFHOHYHOVDWORZHU3*$OHYHOV$VVKRZQ ? ? ?
LQ)LJWKLVPLJKWEHDWWULEXWHGWRWKHODUJHUVHLVPLFGHPDQGRIVXFKHOHPHQWV7KHUHVXOWVLQ ? ? ?
)LJV DQG DOVR VKRZ WKDW WKH3*$ OHYHOFRUUHVSRQGLQJ WRD FHUWDLQSHUIRUPDQFH OHYHO LV ? ? ?
UHGXFHGIRUWDOOHUEXLOGLQJV ? ? ?
,WZDVIRXQGWKDWWKHZDOOVORFDWHGRQWKHD[LVRIWKHSODQVHH)LJH[KLELWJUHDWHUVHLVPLF ? ? ?
GHPDQGVDQGKHQFHWKHVHHOHPHQWVUHDFKWKHGLIIHUHQWSHUIRUPDQFHOHYHOVHDUOLHUWKDQWKHRWKHU ? ? ?
ZDOOV 7KLV LV GXH WR WKH IDFW WKDW WKH WRUVLRQ LQGXFHG DV D UHVXOW RI KRUL]RQWDOLUUHJXODULW\ ? ? ?
LQWHQVLILHVWKHGLVSODFHPHQWGHPDQGVLQWKHSHULPHWHUSDUWVRIWKHEXLOGLQJV ? ? ?
 ? ? ?
 ? ?

 ? ? ?
 ? ? ?
)LJ,QFUHPHQWDO'\QDPLF$QDO\VLV,'$UHVXOWVDQGWKH/LPLW6WDWHVIRUDVWRUH\EVWRUH\F ? ? ?
VWRUH\DQGGVWRUH\EXLOGLQJV ? ? ?
 ? ? ?
 ? ?

 ? ? ?
 ? ? ?
)LJ&RPSDULVRQRIDQG3HUFHQWLOHVRIUHVXOWVREWDLQHGE\WKH,QFUHPHQWDO'\QDPLF$QDO\VLV ? ? ?
,'$IRUDVWRUH\EVWRUH\FVWRUH\DQGGVWRUH\EXLOGLQJV ? ? ?
 ? ? ?
*HQHUDWLRQRI)UDJLOLW\&XUYHV8VLQJ,'$ ? ? ?
0DQ\XQFHUWDLQWLHVFDQDIIHFWWKHDFFXUDF\RI WKHVHLVPLFSHUIRUPDQFHDVVHVVPHQWRIDEXLOGLQJ ? ? ?
XQGHU HDUWKTXDNH HYHQWV +DMLUDVRXOLKD HW DO  6XFK XQFHUWDLQWLHV DUH JHQHUDOO\ FODVVLILHG ? ? ?
LQWR WZR JURXSV 7KH ILUVW JURXS GHDOV ZLWK WKH H[LVWLQJ XQFHUWDLQWLHV LQ QDWXUH VXFK DV WKH ? ? ?
GLIIHUHQFHV O\LQJ LQ WKHPDWHULDOSURSHUWLHVDPELHQWHIIHFWVHWF7KHVHFRQGJURXSFRQFHUQV WKH ? ? ?
XQFHUWDLQWLHVGXHWRWKHHUURUVLQWKHFRPSXWDWLRQDOPHWKRGVPRGHOOLQJSURFHGXUHVHWF$QJDQG ? ? ?
7DQJ  %HUDKPDQ DQG %HKQDPIDU  ,Q VXFK FRQGLWLRQV H[SUHVVLRQ RI WKH EXLOGLQJ¶V ? ? ?
 ? ?

SHUIRUPDQFH LQ D SUREDELOLVWLF IRUP HJ XVLQJ IUDJLOLW\ FXUYHV DSSHDUV WR EH WKH PRVW ORJLFDO ? ? ?
DSSURDFK 7KH IUDJLOLW\ FXUYHV UHSUHVHQW WKH FXPXODWLYH GLVWULEXWLRQ RI ORVV &LPHOODUR HW DO ? ? ?
DQGFDQEHPDWKHPDWLFDOO\ZULWWHQDVLQ(TXDWLRQ ? ? ?
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
ZKHUH 5 UHSUHVHQWV WKH EXLOGLQJ¶V UHVSRQVH /6L GHQRWHV WKH SHUIRUPDQFH OHYHO RU OLPLW VWDWH ? ? ?
UHODWHGWR5,0LQWHQVLW\PHDVXUHLVWKHLQWHQVLW\RIWKHLQSXWHDUWKTXDNHJURXQGPRWLRQVDQG6 ? ? ?
LVDSDUWLFXODUYDOXHRI,0 ? ? ?
7KH GLVWULEXWLRQ RI VWUXFWXUDO UHVSRQVHV DW GLIIHUHQW OHYHOV RI HDUWKTXDNH LQWHQVLW\ FDQ EH ? ? ?
GHPRQVWUDWHGE\XVLQJIUDJLOLW\FXUYHV7KHIUDJLOLW\FXUYHVFDQEHDOVRXWLOL]HGDVHIILFLHQWWRROV ? ? ?
WRDVVHVVWKHVHLVPLFYXOQHUDELOLW\RIERWKVWUXFWXUDODQGQRQVWUXFWXUDOHOHPHQWV1LHOVRQ ? ? ?
.LQDOL  'LIIHUHQW PHWKRGV FDQ EH XVHG WR JHQHUDWH IUDJLOLW\ FXUYHV LQFOXGLQJ H[SHUWV¶ ? ? ?
MXGJPHQWV HPSLULFDOVWDWLVWLFDO DSSURDFK H[SHULPHQWDO DQDO\WLFDO DQG FRPELQHG PHWKRGV ? ? ?
.KDOYDWL DQG +RVVHLQL  ,Q WKLV VWXG\ WKH IUDJLOLW\ FXUYHV ZHUH JHQHUDWHG E\ PHDQV RI ? ? ?
DQDO\WLFDORU ,'$DQDO\VLV%\XVLQJWKHODWHUDOGULIWDQGFKRUGURWDWLRQDV WKHGDPDJHPHDVXUH ? ? ?
SDUDPHWHUV IRU WKH ZDOOV DQG FRXSOLQJ EHDPV WKH SHUIRUPDQFH OHYHOV GHILQHG E\ $6&( ? ? ?
ZHUHFRQVLGHUHGDVWKHGDPDJHFULWHULDVHH)LJ6XEVHTXHQWO\IUDJLOLW\FXUYHVZHUH ? ? ?
JHQHUDWHGIRUHDFKHYHQWRIH[FHHGDQFHIURPWKHVHGDPDJHVWDWHVDVVKRZQLQ)LJ ? ? ?
7DEOHOLVWVWKHSUREDELOLW\RIH[FHHGLQJWKHSHUIRUPDQFHOHYHOVRI,PPHGLDWH2FFXSDQF\,2 ? ? ?
/LIH6DIHW\/6DQG&ROODSVH3UHYHQWLRQ&3LQ'%(DQG0&(KD]DUGVFHQDULRVIRUWKH ? ? ?
DQGVWRUH\EXLOGLQJV7KHUHVXOWVVKRZWKHHDUO\GDPDJHLQWKHFRXSOLQJEHDPVFRPSDUHGWR ? ? ?
WKH ZDOOV ZKLFK LQGLFDWHV WKHVH HOHPHQWV FDQ SOD\ WKH UROH RI VHLVPLF IXVH LQ WXQQHOIRUP ? ? ?
EXLOGLQJV,QDOOWKHEXLOGLQJVXVHGLQWKLVVWXG\WKHSUREDELOLW\RIH[FHHGLQJWKH,2SHUIRUPDQFH ? ? ?
OHYHO IRU FRXSOLQJ EHDPV XQGHU '%( DQG 0&( KD]DUG OHYHOV ZDV OHVV WKDQ  DQG  ? ? ?
UHVSHFWLYHO\ $FFRUGLQJO\ WKHVH YDOXHV IRU WKH ZDOOV LQ WKH HYHQW RI '%( DQG 0&( VFHQDULRV ? ? ?
ZHUHDURXQGDQGOHVVWKDQ%DVHGRQWKHUHVXOWVLWFDQEHFRQFOXGHGWKDWWKHVWXGLHGWXQQHO ? ? ?
IRUPEXLOGLQJV FDQSUDFWLFDOO\ VDWLVI\ ,2SHUIRUPDQFH OHYHO HYHQXQGHUYHU\VWURQJ HDUWKTXDNH ? ? ?
HYHQWV ? ? ?
 ? ? ?
 ? ?

 ? ? ?
 ? ? ?
)LJ)UDJLOLW\FXUYHVIRUDVWRUH\EVWRUH\FVWRUH\DQGGVWRUH\EXLOGLQJV ? ? ?
 ? ? ?
 ? ? ?
7DEOH3UREDELOLW\RIH[FHHGLQJWKHSHUIRUPDQFHOHYHOVRI,PPHGLDWH2FFXSDQF\,2/LIH6DIHW\/6DQG ? ? ?
&ROODSVH3UHYHQWLRQ&3LQ'%(DQG0&(KD]DUGVFHQDULRV ? ? ?
+D]DUG/HYHOVĺ 'HVLJQ%DVLV(DUWKTXDNH 0D[LPXP&RQVLGHUHG(DUWKTXDNH
EXLOGLQJV (OHPHQWV ,2 /6 &3 ,2 /6 &3
6WRUH\ %HDP      :DOO      
6WRUH\ %HDP      :DOO      
6WRUH\ %HDP      :DOO      
6WRUH\ %HDP      :DOO      
 ? ? ?
&RPSDULVRQ EHWZHHQ WKH IUDJLOLW\ FXUYHV GHSLFWHG LQ )LJ  GHPRQVWUDWHV WKDW LQ JHQHUDO E\ ? ? ?
LQFUHDVLQJWKHEXLOGLQJ¶VKHLJKWWKHSUREDELOLW\WRH[FHHGYDULRXVSHUIRUPDQFHOHYHOVLQFUHDVHV ? ? ?
7KLVWUHQGEHFRPHVPRUHSURIRXQGLQWKHFDVHRIFRXSOLQJEHDPV ? ? ?
 ? ?

 ? ? ?
 ? ? ?
 ? ? ?
)LJ&RPSDULVRQEHWZHHQIUDJLOLW\FXUYHVRIWKHDQGVWRUH\EXLOGLQJVD/LQNEHDPVE:DOOV ? ? ?
 ? ? ?
 ? ? ?
 ? ? ?
 ? ? ?
 ? ?

(VWLPDWLRQRI5HVSRQVH0RGLILFDWLRQ)DFWRU ? ? ?
R &RGH%DVHG5HVSRQVH0RGLILFDWLRQ)DFWRU5&RGH ? ? ?
7KHUHVSRQVHPRGLILFDWLRQIDFWRUVSURYLGHE\WKHVHLVPLFFRGHVDUHPDLQO\EDVHGRQHQJLQHHULQJ ? ? ?
MXGJPHQWV H[SHULHQFHV DQG OHVVRQV OHDUQHG IURP WKH SDVW HDUWKTXDNHV 0DQ\ UHVHDUFKHUV KDYH ? ? ?
VWXGLHG WKH OLPLWDWLRQV RI FRGHEDVHG UHVSRQVH PRGLILFDWLRQ IDFWRUV 5&RGH FRQFOXGLQJ WKDW D ? ? ?
PRUHULJRURXVHVWLPDWLRQFDQOHDGWRKLJKHUUHOLDELOLW\LQWKHPHWKRGVDQGSURYLVLRQVSUHVFULEHG ? ? ?
E\ WKH VHLVPLF FRGHV HJ :KLWWDNHU HW DO  2QH RI WKH SUREOHPV ZLWK WKH UHVSRQVH ? ? ?
PRGLILFDWLRQIDFWRULQWURGXFHGE\VHLVPLFGHVLJQFRGHV5&RGHDV³IRUFHEDVHGPHWKRG´LVWKDWLW ? ? ?
LVXQFOHDUZKDWOHYHORILQWHQVLW\DQGSHUIRUPDQFHFDQEHDFKLHYHG ? ? ?
$V WXQQHOIRUP VWUXFWXUDO V\VWHP KDV UHFHQWO\ HPHUJHG YHU\ OLPLWHG LQIRUPDWLRQ LV DYDLODEOH ? ? ?
UHJDUGLQJ LWV SHUIRUPDQFH LQ WKHSDVWHDUWKTXDNHV ,Q DGGLWLRQ FXUUHQWO\ LQPRVW VHLVPLF FRGHV ? ? ?
WKLV V\VWHP LV FRQVLGHUHG DV D VXEFDWHJRU\ RI ³UHLQIRUFHG FRQFUHWH 5& EHDULQJ ZDOO V\VWHP´ ? ? ?
7KHUHIRUHGHSHQGLQJRQWKHOHYHORIGXFWLOLW\WKHUHVSRQVHPRGLILFDWLRQIDFWRUIRUWXQQHOIRUPLV ? ? ?
W\SLFDOO\FRQVLGHUHGWREHEHWZHHQWRHJ%+5&36WDQGDUG1R+RZHYHU ? ? ?
FRQVLGHULQJWKH'EHKDYLRXURIWKLVVWUXFWXUDOV\VWHPGXHWRWKHLQWHUDFWLRQEHWZHHQLQWHUVHFWLQJ ? ? ?
ZDOOVDQGIORRUVODELWLVQRWYHU\ORJLFDOWRDGRSWWKHSDUDPHWHUVUHODWHGWRWKH5&EHDULQJZDOO ? ? ?
ZLWKD'SHUIRUPDQFH7KLVKLJKOLJKWVWKHQHHGWRGHYHORSVXLWDEOHEHKDYLRXUIDFWRUVIRUWXQQHO ? ? ?
IRUPEXLOGLQJVDVGLVFXVVHGLQWKHSUHYLRXVVHFWLRQV ? ? ?
R 'HPDQG%DVHG5HVSRQVH0RGLILFDWLRQ)DFWRU5'HPDQG'LVSODFHPHQW'XFWLOLW\ ? ? ?
7KHYDOXHRIGHPDQGUHVSRQVHPRGLILFDWLRQIDFWRUGHSHQGVRQVLWHVHLVPLFLW\DVZHOODVSK\VLFDO ? ? ?
DQGJHRPHWULFDOVSHFLILFDWLRQVRIWKHEXLOGLQJ6HYHUDOVWXGLHVKDYHLQGLFDWHGWKDWWKHSDUDPHWHUV ? ? ?
OLNHHDUWKTXDNHPDJQLWXGHDQGIRFDOGHSWKGRQRWFRQVLGHUDEO\LQIOXHQFHWKLVIDFWRUFRPSDUHGWR ? ? ?
WKH RWKHU SDUDPHWHUV VXFK DV GXFWLOLW\ HQHUJ\ DEVRUSWLRQ IXQGDPHQWDO SHULRG RYHUVWUHQJWK ? ? ?
UHGXQGDQF\QXPEHURIGHJUHHVRI IUHHGRPDQG VRLO W\SH /LD DQG%LJJV0LUDQGD ? ? ?
$7& ? ? ?
,Q WKLV VWXG\ GHPDQGEDVHG UHVSRQVH PRGLILFDWLRQ IDFWRU 5'HPDQG LV FDOFXODWHG EDVHG RQ WKH ? ? ?
IROORZLQJHTXDWLRQ ? ? ?
 0'2)5 5 5'HPDQG 6 GP :  
 ? ?

ZKHUH 5ȝ0'2) GHQRWHV WKH PRGLILFDWLRQ IDFWRU RULJLQDWHG IRUP GXFWLOLW\ DQG GLVVLSDWHG HQHUJ\ ? ? ?
FDXVHG E\ UHVLGXDO EHKDYLRXU GLUHFWO\ H[WUDFWHG IURP WKH DFWXDO VWUXFWXUH FRPSULVLQJ RI PXOWL ? ? ?
GHJUHHVRIIUHHGRP³ɏV´UHSUHVHQWVWKHRYHUVWUHQJWKIDFWRUE\ZKLFKWKHHIIHFWRIUHGLVWULEXWLRQ ? ? ?
RIDFWLRQVGXH WR UHGXQGDQF\ LVDOVRFRQVLGHUHG DQG5G LV FDOOHG WKHDOORZDEOH VWUHVV IDFWRU ,W ? ? ?
VKRXOGEHPHQWLRQHGWKDWDVWKHORDGVDQGUHVLVWDQFHRIPDWHULDOVDUHPXOWLSOLHGE\VDIHW\IDFWRUV ? ? ?
LQDOORZDEOHVWUHVVRUXOWLPDWHVWUHQJWKGHVLJQPHWKRGVLWLVUHTXLUHGWRXWLOL]H5G WRUHGXFHWKH ? ? ?
IRUFHVWRWKHGHVLJQVWUHQJWKOHYHO7KHVHSDUDPHWHUVDUHFDOFXODWHGEDVHGRQ(TXDWLRQVWR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
ZKHUH įPLQ DQG įPD[ DUH PLQLPXP DQG PD[LPXP GLVSODFHPHQWV RI WKH HGJH UHVSHFWLYHO\ ? ? ?
GLVSODFHPHQWRIVWLIIHGJHRIGLDSKUDJPDVVKRZQLQ)LJǻUHSUHVHQWVWKHUDWLRRIPLQLPXP ? ? ?
WRPD[LPXPGLVSODFHPHQWVDQGHDQGȘDUHWKHGLVWDQFHEHWZHHQFHQWUHVRIULJLGLW\DQGPDVVDQG ? ? ?
WKHGLVWDQFHEHWZHHQ WKHFHQWUHVRIJHRPHWU\DQGULJLGLW\ UHVSHFWLYHO\ERWKQRUPDOL]HG WR WKH ? ? ?
SODQ¶VZLGWK,QWKLVVWXG\IRUHDFKVWRUH\ȡ.LVFDOFXODWHGEDVHGRQWKHODWWHUHTXDWLRQ ? ? ?
)LJVKRZVWKHȍSDUDPHWHUFDOFXODWHGIRUHDFKVWRUH\RI WKHVWXGLHGEXLOGLQJV ,W LVVKRZQ ? ? ?
WKDWȍIRUDOOEXLOGLQJV LV OHVV WKDQZKLFKPHDQV WKHGRPLQDQWEHKDYLRXURI WKHEXLOGLQJV LV ? ? ?
JRYHUQHGE\WRUVLRQDOGLVSODFHPHQWV,QWHUHVWLQJO\DVWKHQXPEHURIVWRUH\VLQFUHDVHVWKHYDOXH ? ? ?
RIWKLVSDUDPHWHULVUHGXFHGLQGLFDWLQJWKHIDFWWKDWWRUVLRQLVLQWHQVLILHGLQWKHXSSHUVWRUH\V,Q ? ? ?
WKLV UHJDUG VPDOOHU ȍYDOXHV KDYH EHHQ FDOFXODWHG IRU WKH WDOOHU EXLOGLQJV LPSO\LQJ WKHKLJKHU ? ? ?
HIIHFWVRI WRUVLRQGHYHORSHG LQ WKLV EXLOGLQJ%DVHGRQ WKH UHVXOWV HPSOR\LQJ WKHGULIW DWPDVV ? ? ?
FHQWUH FDQQRW DFFXUDWHO\ UHSUHVHQW WKH GLVWULEXWLRQ RI PD[LPXP UHVSRQVHV GHYHORSHG LQ WKH ? ? ?
VWRUH\V $OVR LW LV VKRZQ WKDW GXH WR WKH KLJK WRUVLRQDO PRYHPHQWV GHYHORSHG LQ WKH XSSHU ? ? ?
VWRUH\V WKH FHQWUH RI WKH URRI PD\ QRW EH D SURSHU FKRLFH IRU GLVSODFHPHQW UHTXLUHPHQWV ? ? ?
7KHUHIRUH WR DVVHVV WKH OHYHO RI GDPDJH LW LV UHFRPPHQGHG WR XVH RWKHU UHVSRQVH SDUDPHWHUV ? ? ?
VXFKDVIOH[LEOHHGJHGLVSODFHPHQWVRUWKHPD[LPXPVWUDLQVLQWKHVWUXFWXUDOHOHPHQWV ? ? ?
 ? ? ? )LJ8QFRXSOHGIUHTXHQF\UDWLRVIRUDQGVWRUH\EXLOGLQJV ? ? ?
 ? ?

)RUEHWWHULQVLJKW(TXDWLRQFDQEHUHZULWWHQLQWKHIROORZLQJIRUP ? ? ?
 
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 ? ? ?
)LJ  VKRZV WKH VFDOHG WRUVLRQDO VWLIIQHVV ȡ. DV D IXQFWLRQ RI PLQLPXP WR PD[LPXP ? ? ?
GLVSODFHPHQWUDWLRǻIRUWKHWXQQHOIRUPEXLOGLQJVXVHGLQWKLVVWXG\,QJHQHUDOLWLVVKRZQWKDW ? ? ?
LQFUHDVLQJǻUHVXOWVLQDQLQFUHDVHLQȡ.:KHQWKHPLQLPXPDQGPD[LPXPGLVSODFHPHQWVRIWKH ? ? ?
HGJH DUH HTXDO DQG LQ WKH VDPH GLUHFWLRQ LH ǻ  ȡ. WHQGV WR LQILQLW\ LQGLFDWLQJ D FRPSOHWH ? ? ?
WUDQVODWLRQ GLVSODFHPHQW 2Q WKH FRQWUDU\ IRU WKH FDVH ZKHUH WKH PLQLPXP DQG PD[LPXP ? ? ?
GLVSODFHPHQWV RI WKH HGJH DUH HTXDO EXW LQ WKH RSSRVLWH GLUHFWLRQ LH ǻ  ȡ. WHQGV WR ]HUR ? ? ?
UHSUHVHQWLQJDGRPLQDQWWRUVLRQDOEHKDYLRXU ? ? ?
 ? ? ? )LJ6FDOHGWRUVLRQDOVWLIIQHVVȡ.DVDIXQFWLRQRIPLQLPXPWRPD[LPXPGLVSODFHPHQWUDWLRǻH  ? ? ?
DQGȘ  ? ? ?
&RQFOXVLRQV ? ? ?
:LWKUHIHUHQFHWRWKHPRGHOVVWXGLHGKHUHLQDQGWKHDVVXPSWLRQVPDGHWKHUHVXOWVLQGLFDWHWKDW ? ? ?
WKHWXQQHOIRUPVWUXFWXUDOV\VWHPLVFDSDEOHWRH[KLELWDFFHSWDEOHVHLVPLFSHUIRUPDQFHGHVSLWHWKH ? ? ?
SUHVHQFHRIKRUL]RQWDOJHRPHWULF LUUHJXODULW\%DVHGRQ WKHUHVXOWVREWDLQHG WKHUHTXLUHPHQWRI ? ? ?
EHLQJKRUL]RQWDOO\UHJXODUIRUWXQQHOIRUPEXLOGLQJVVHHPVWREHWRRFRQVHUYDWLYHDWOHDVWIRUWKH ? ? ?
EXLOGLQJVVWXGLHGKHUHLQ ? ? ?
 7KH HDUWKTXDNH LQWHQVLW\ UHTXLUHG IRU WKH ZDOOV DQG FRXSOLQJ EHDPV WR UHDFK YDULRXV ? ? ?
SHUIRUPDQFH OHYHOV ZDV HVWLPDWHG WR EH VHYHUDO WLPHV JUHDWHU WKDQ WKDW RI '%( KD]DUG ? ? ?
OHYHO7KHUHIRUHLWLVUHDVRQDEOHWRH[SHFWDQHODVWLFEHKDYLRXUIURPWKHVHVWUXFWXUHVHYHQ ? ? ?
XQGHUVWURQJJURXQGPRWLRQV ? ? ?
 ?
 ?
 ?
 ? ?  ? ? ? ?  ?  ? ? ?  ?
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ǻ
 ? ?

 %DVHG RQ WKH SUREDELOLVWLF LQYHVWLJDWLRQV RQ    DQG VWRUH\ WXQQHOIRUP LUUHJXODU ? ? ?
EXLOGLQJV WKH SUREDELOLW\ IRU WKH FRXSOLQJ EHDPV WR UHDFK WKH SHUIRUPDQFH OHYHO RI ? ? ?
LPPHGLDWHRFFXSDQF\ ,2 LV OHVV WKDQ DQGXQGHU'%(DQG 0&(KD]DUG OHYHOV ? ? ?
UHVSHFWLYHO\ /LNHZLVH WKH SUREDELOLW\ RI UHDFKLQJ WKH VDPH SHUIRUPDQFH OHYHO IRU WKH ? ? ?
ZDOOV LVDSSUR[LPDWHO\DQG UHVSHFWLYHO\7KLV LQGLFDWHV WKDW WKH VWXGLHGEXLOGLQJV ? ? ?
FDQSUDFWLFDOO\VDWLVI\,2SHUIRUPDQFHOHYHOXQGHUERWKKD]DUGOHYHOV ? ? ?
 'XH WR WKH ODUJHU VHLVPLF GHPDQGV RI FRXSOLQJ EHDPV FRPSDUHG WR WKRVH RI WKH ZDOOV ? ? ?
WKHVHHOHPHQWVFDQDFWDVDVHLVPLFIXVHLQWXQQHOIRUPEXLOGLQJVWRDEVRUEDQGGLVVLSDWH ? ? ?
WKHHDUWKTXDNHLQSXWHQHUJ\HVSHFLDOO\LQORZHUVHLVPLFLQWHQVLWLHV ? ? ?
 )RU D VSHFLILF OHYHO RI LQWHQVLW\ WKH VHLVPLF UHOLDELOLW\ RI WXQQHOIRUP EXLOGLQJV LV ? ? ?
JHQHUDOO\UHGXFHGDVWKHKHLJKWLHQXPEHURIVWRUH\VLQFUHDVHV7KLVWUHQGLVHVSHFLDOO\ ? ? ?
HYLGHQWLQWKHFDVHRIFRXSOLQJEHDPV ? ? ?
 7KH JRYHUQLQJ EHKDYLRXU RI WKH KRUL]RQWDOO\ LUUHJXODU WXQQHOIRUP EXLOGLQJV VWXGLHG ? ? ?
KHUHLQ LV D IOH[LEOH WRUVLRQDO PRGH LQ ZKLFK WKH WRUVLRQDO UHVSRQVH LV LQWHQVLILHG E\ ? ? ?
LQFUHDVLQJLQWKHEXLOGLQJ¶VKHLJKW%HVLGHVLWZDVIRXQGWKDWLQJHQHUDOWKHGLDSKUDJP ? ? ?
URWDWLRQDOGLVSODFHPHQWVLQFUHDVHIURPWKHERWWRPWRWKHWRSRIWKHVWUXFWXUHV,UUHJXODULW\ ? ? ?
LQGXFHG WRUVLRQV DOVR LQWHQVLI\ WKH GLVSODFHPHQW GHPDQGV LQ WKH SHULPHWHU SDUWV RI WKH ? ? ?
EXLOGLQJVDQGWKXVGDPDJHVDUHLQLWLDWHGIURPWKRVHSDUWV ? ? ?
 :LWK UHVSHFW WR WKH JUHDWHU YDOXHV RI GLVSODFHPHQW UDLVHG E\ WRUVLRQ FRPSDUHG WR WKH ? ? ?
WUDQVODWLRQDOPRYHPHQWV LWDSSHDUV WKDWXVLQJ WKHGULIW DWVWRUH\PDVVFHQWUHDVGDPDJH ? ? ?
PHDVXUH'0LVQRWDSSURSULDWHIRULUUHJXODUWXQQHOIRUPEXLOGLQJV,QWKLVUHVSHFWRWKHU ? ? ?
GDPDJH PHDVXUHV VXFK DV IOH[LEOH HGJH GULIW RU ORFDO GDPDJH PHDVXUHV IRU EHDPV DQG ? ? ?
ZDOOVDUHUHFRPPHQGHG ? ? ?
 5HVSRQVHPRGLILFDWLRQIDFWRURIWKHVWXGLHGEXLOGLQJVEDVHGRQWKHVHOHFWHGKD]DUGOHYHOV ? ? ?
LV VPDOOHU WKDQ WKH YDOXHV HVWLPDWHG IRU WKH VXSSO\ PRGLILFDWLRQ IDFWRU ZKHQ WKH ZDOOV ? ? ?
UHDFKWKHOLIHVDIHW\SHUIRUPDQFHOHYHO7KLVKLJKOLJKWVWKHIDFWWKDWVXFKVWUXFWXUHVH[KLELW ? ? ?
VXIILFLHQWVWUHQJWKDQGVDIHW\XQGHULQWHQVHKD]DUGOHYHOV ,WZDVVKRZQWKDWFRQVLGHULQJ ? ? ?
WKH FRGHEDVHG UHVSRQVH PRGLILFDWLRQ IDFWRU RI  IRU SUHOLPLQDU\ GHVLJQ RI LUUHJXODU ? ? ?
WXQQHOIRUPEXLOGLQJVFDQHQVXUHWKHVWUXFWXUDOVDIHW\DQGVWDELOLW\RIWKHEXLOGLQJVXQGHU ? ? ?
ERWK'%(DQG0&(KD]DUGVFHQDULRV ? ? ?
 ? ?

 3DUDPHWULF DQDO\VLV RQ WKH GHPDQG DQG VXSSO\ UHVSRQVH PRGLILFDWLRQ IDFWRUV LQGLFDWHV ? ? ?
WKDW LQFUHDVLQJ WKH EXLOGLQJ¶V KHLJKW UHVXOWV LQ DQ LQFUHDVH DQG D GHFUHDVH LQ WKH ? ? ?
PRGLILFDWLRQIDFWRUVRULJLQDWHGE\GXFWLOLW\DQGRYHUVWUHQJWKUHVSHFWLYHO\,QFUHDVLQJWKH ? ? ?
EXLOGLQJ¶VKHLJKWFDQDOVRWUDQVIRUPWKHVKHDUGRPLQDQWEHKDYLRXUWRWKHPHPEUDQHDQG ? ? ?
IOH[XUDOW\SHUHVSRQVHLQWXQQHOIRUPVWUXFWXUDOV\VWHPV ? ? ?
 ? ? ?
5HIHUHQFHV ? ? ?
$&, &RPPLWWHH   %XLOGLQJ FRGH UHTXLUHPHQWV IRU VWUXFWXUDO FRQFUHWH $&,  ? ? ?
DQGFRPPHQWDU\$PHULFDQ&RQFUHWH,QVWLWXWH ? ? ?
$OORX]L 5 $ONORXE $  1HZ QRQOLQHDU G\QDPLF UHVSRQVH PRGHO RI VTXDWVOHQGHU ? ? ?
IODQJHGQRQIODQJHGUHLQIRUFHGFRQFUHWHZDOOV6WUXFWXUDO&RQFUHWH33 ? ? ?
$QJ$+67DQJ:+3UREDELOLW\&RQFHSWVLQ(QJLQHHULQJ(PSKDVLVRQ$SSOLFDWLRQVWR ? ? ?
&LYLODQG(QYLURQPHQWDO(QJLQHHULQJ:LOH\QG(GLWLRQWKH8QLYHUVLW\RI0LFKLJDQ ? ? ?
$QQLJHUL60LWWDO$.8QFRXSOHG)UHTXHQF\5DWLRLQ$V\PPHWULF%XLOGLQJV(DUWKTXDNH ? ? ?
(QJLQHHULQJDQG6WUXFWXUDO'\QDPLFV33 ? ? ?
$6&(6HLVPLFUHKDELOLWDWLRQRIH[LVWLQJEXLOGLQJV$6&(6(,$PHULFDQ6RFLHW\RI ? ? ?
&LYLO(QJLQHHUV ? ? ?
$6&(  0LQLPXP 'HVLJQ /RDGV DQG $VVRFLDWHG &ULWHULD IRU %XLOGLQJV DQG 2WKHU ? ? ?
6WUXFWXUHV$6&(6(,$PHULFDQ6RFLHW\RI&LYLO(QJLQHHUV5HVWRQ9LUJLQLD ? ? ?
$7&  6WUXFWXUDO 5HVSRQVH 0RGLILFDWLRQ )DFWRUV $7& 5HSRUW $SSOLHG 7HFKQRORJ\ ? ? ?
&RXQFLO5HGZRRG&LW\&DOLIRUQLD ? ? ?
$7&  6HLVPLF (YDOXDWLRQ RI &RQFUHWH %XLOGLQJV 9RO $7& $SSOLHG 7HFKQRORJ\ ? ? ?
&RXQFLO5HGZRRG&$ ? ? ?
%DOND\D&.DONDQ(D(VWLPDWLRQRIIXQGDPHQWDOSHULRGVRIVKHDUZDOOGRPLQDQWEXLOGLQJ ? ? ?
VWUXFWXUHV(DUWKTXDNH(QJLQHHULQJDQGVWUXFWXUDOG\QDPLFV33 ? ? ?
%DOND\D & .DONDQ ( E 6HLVPLF 'HVLJQ 3DUDPHWHUV IRU 6KHDU:DOO 'RPLQDQW %XLOGLQJ ? ? ?
6WUXFWXUHVWKQDWLRQDOFRQJUHVVRQ(DUWKTXDNH(QJLQHHULQJPH[LFR ? ? ?
%DOND\D & .DONDQ ( E 6HLVPLF 9XOQHUDELOLW\ %HKDYLRU DQG 'HVLJQ RI 7XQQHO )RUP ? ? ?
%XLOGLQJ6WUXFWXUHV(QJLQHHULQJ6WUXFWXUHV33 ? ? ?
%DOND\D&<XNVHO6%'HULQR]26RLO6WUXFWXUH,QWHUDFWLRQ(IIHFWVRQWKH)XQGDPHQWDO ? ? ?
3HULRGV RI WKH 6KHDU:DOO 'RPLQDQW %XLOGLQJV 7KH 6WUXFWXUDO 'HVLJQ RI 7DOO DQG 6SHFLDO ? ? ?
%XLOGLQJV33 ? ? ?
%DOND\D &.DONDQ ( D 5HOHYDQFH RI 5)DFWRU DQG )XQGDPHQWDO 3HULRG IRU 6HLVPLF ? ? ?
'HVLJQ RI 7XQQHO)RUP %XLOGLQJ WK :RUOG &RQIHUHQFH RQ (DUWKTXDNH (QJLQHHULQJ ? ? ?
9DQFRXYHU&DQDGD ? ? ?
%HKHVKWL$YDO 6% 0RKVHQLDQ 9 6DGHJK.RXKHVWDQL +  6HLVPLF SHUIRUPDQFHEDVHG ? ? ?
DVVHVVPHQWRI WXQQHO IRUPEXLOGLQJV VXEMHFWHG WRQHDUDQG IDUIDXOW JURXQGPRWLRQV$VLDQ ? ? ?
-RXUQDORI&LYLO(QJLQHHULQJ33 ? ? ?
 ? ?

%HUDKPDQ ) %HKQDPIDU )  6HLVPLF )UDJLOLW\ &XUYHV IRU 8Q $QFKRUHG RQ*UDGH 6WHHO ? ? ?
6WRUDJH7DQNV%D\HVLDQ$SSURDFK-RXUQDORI(DUWKTXDNH(QJLQHHULQJ33 ? ? ?
%+5&3  $SSURYHG WHFKQRORJLHV LQGLUHFWLRQ RI VXEQRWH  SDUDJUDSK ' 1RWH ? ? ?
³$VWHS LQ GLUHFWLRQ RI EXLOGLQJ LQGXVWULDOL]DWLRQ´ ILUVW HGLWLRQ %XLOGLQJ DQG +RXVLQJ ? ? ?
5HVHDUFK&HQWHU3UHVVSDJHVDQG ? ? ?
&(1 &RPLWp (XURSpHQ GH 1RUPDOL]DWLRQ  (XURFRGH  'HVLJQ RI VWUXFWXUHV IRU ? ? ?
HDUWKTXDNHUHVLVWDQFH3DUW*HQHUDOUXOHVVHLVPLFDFWLRQVDQGUXOHVIRUEXLOGLQJV(1 ? ? ?
%UXVVHOV ? ? ?
&LPHOODUR*35HLQKRUQ$0%UXQHDX05XWHQEHUJ$  0XOWL'LPHQVLRQDO )UDJLOLW\RI ? ? ?
6WUXFWXUHV)RUPXODWLRQDQG(YDOXDWLRQ7HFKQLFDO5HSRUW0&((5 ? ? ?
&RPSXWHUV DQG 6WUXFWXUHV ,QF &6, 6WUXFWXUDO DQG(DUWKTXDNH (QJLQHHULQJ6RIWZDUH ? ? ?
(7$%6 ([WHQGHG 7KUHH 'LPHQVLRQDO $QDO\VLV RI %XLOGLQJ 6\VWHPV 1RQOLQHDU 9HUVLRQ ? ? ?
%HUNHOH\&$86$ ? ? ?
&RPSXWHUV DQG 6WUXFWXUHV ,QF &6, 6WUXFWXUDO DQG(DUWKTXDNH (QJLQHHULQJ6RIWZDUH ? ? ?
3(5)250'1RQOLQHDU$QDO\VLVDQG3HUIRUPDQFH$VVHVVPHQWIRU'6WUXFWXUHV9HUVLRQ ? ? ?
%HUNHOH\&$86$ ? ? ?
)DMIDU 3  $ 1RQOLQHDU $QDO\VLV 0HWKRG IRU 3HUIRUPDQFH %DVHG 6HLVPLF 'HVLJQ ? ? ?
(DUWKTXDNH6SHFWUDO33 ? ? ?
)DQDLH1$IVDU'L]DM(5HVSRQVHPRGLILFDWLRQIDFWRURIWKHIUDPHVEUDFHGZLWKUHGXFHG ? ? ?
\LHOGLQJVHJPHQW%5%6WUXFWXUDO(QJLQHHULQJDQG0HFKDQLFV33 ? ? ?
*KREDUDK $  2Q GULIW OLPLWV DVVRFLDWHG ZLWK GLIIHUHQW GDPDJH OHYHOV ,QWHUQDWLRQDO ? ? ?
:RUNVKRS RQ 3HUIRUPDQFHEDVHG 6HLVPLF 'HVLJQ &RQFHSWV DQG ,PSOHPHQWDWLRQ %OHG ? ? ?
6ORYHQLD ? ? ?
*RHO 5. &KRSUD $.  3HULRG )RUPXODV IRU &RQFUHWH 6KHDU :DOO %XLOGLQJV -RXUQDO RI ? ? ?
6WUXFWXUDO(QJLQHHULQJ33 ? ? ?
+DMLUDVRXOLKD , 3LODNRXWDV . 0RKDPPDGL 5.  (IIHFWV RI XQFHUWDLQWLHV RQ VHLVPLF ? ? ?
EHKDYLRXURIRSWLPXPGHVLJQHGEUDFHGVWHHO IUDPHV6WHHODQG&RPSRVLWH6WUXFWXUHV ? ? ?
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